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PURPOSE: To provide a structure of a compact and light heat sink for improving cooling 
performance. 

CONSTITUTION: In the heat sink, a heat-receiving plate 1 1 and at least one cooling fin 
12 are overlapped, the space between the plate 11 and the fin 12 is maintained by a 
number of bosses 14 which are laid out geometrically on the fin 12 and the bottom 
surface of each boss 14 is brazed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the heat sink with which it is maintained by the boss who are a heat-receiving plate and the 
heat sink of structure on top of which the radiation fin of at least one sheet was laid, and by whom the 
interval of the above-mentioned plate and a fin has been arranged geometrically [ many ] uniformly at the 
above-mentioned fin, and low attachment of each boss's base is carried out 

[Claim 2] The material of a radiation fin is a heat sink according to claim 1 which uses the brazing sheet. 
[Claim 4] The heat sink according to claim 1 which has made the hole for the air convection current in the 
radiation fin. 

[Claim 5] The heat sink according to claim 1 which makes a heat-receiving plate heat pipe structure. 
[Claim 6] The heat sink according to claim 1 or 4 which is the heat pipe of the shape of sheet metal which 
consists of the bottom plate section, the cover-plate section, and a working fluid, and uses the brazing 
sheet for any of the bottom plate section or the cover-plate section at least. 

[Claim 7] The heat sink according to claim 1 by which makes a heat-receiving plate heat pipe structure, 
and low attachment is carried out with the relative portion of the above-mentioned radiation fin which 
arranges the inlet of the working fluid of a heat pipe in the abbreviation center section, and is put on it. 
[Claim 8] The heat sink according to claim 1 with which the core of a radiation fin consists of weld wire 
gauzes with an opening. 

[Claim 9] The heat sink according to claim 1 with which the heat-receiving plate is formed with ceramic 
material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention carries out diffusion cooling of the generation of heat by the heat sink 
used for semiconductor devices, such as a thyristor of LSI with high exoergic densities, such as a high- 
speed drive microcomputer, and inside capacity, and a power transistor, especially air cooling, and relates 
to the heat sink of which a miniaturization is required. 
[0002] 

[Description of the Prior Art] In drawing 13 which shows the perspective diagram showing one example 
which attached the conventional heat sink in LSI of ceramics PAKEJI by QFP (Quad Flat Package), and a 
side elevation, and 14 A heat sink 90 uses the material of high temperature conductivity of aluminum, 
copper, etc. Cutting is carried out so that it may have the fin section 92 in the periphery of the heat- 
conduction support section 91, adhesion loading is carried out at the center-section flat surface of QFP 
type LSI93 from which the center section of the aforementioned support section 91 serves as a heat 
source, and generation of heat of the above LSI 93 is radiating heat by the aforementioned fin section 92 
[0003] 

[Problem(s) to be Solved by the Invention] In the heat sink 90 of the above-mentioned composition, the 
calorific value of LSI93 follows on becoming large. Although sufficient thermolysis effect is not acquired if 
the diameter dl of the fin section 92 is enlarged or the surface area of the fin section 92 of a heat sink 90 
is not made to increase by making the number of sheets of a fin increase etc. If such a large-sized heat 
sink 90 is arranged to the narrow space to which it was restricted [ electronic equipment ] when 90 heat 
sinkdl becomes larger than the appearance of LSI93 or height H becomes high too much, the convection 
current of air will be barred, and there is a problem that refrigeration capacity declines remarkably. 
[0004] Even if it is a means to permit enlargement of the above-mentioned heat sink 90, enlarging the 
diameter dl of the fin section 92 simply, or increasing the number of sheets of a fin From the source of 
generation of heat (LSI93), since the thermal resistance of the material of the heat sink 90 by the long 
distance bird clapper becomes large Since it will be necessary to thicken thickness t1 of a fin or to enlarge 
the diameter d2 of the heat-conduction support section 91, since enlargement of motors, such as a forced 
convection, was also performed in many cases, simultaneously with enlargement of a heat sink, the cure of 
increase of the calorific value of LSI also often became cost quantity. 

[0005] Moreover, since the ratio of the diameter d2 of the heat-conduction support section 91 and the 
diameter d1 of the fin section 92 had the limitation which can carry out cutting from the relation between 
the intensity of heat sink material and a cutting tool, and cutting precision, maintaining the fin interval t2 at 
the suitable fixed interval for the convection current, processing of a heat sink 90 had a limitation also in a 
partial miniaturization, such as making thin fin thickness t1 of a heat sink 90. 
[0006] In the further conventional heat sink 90, since the heat-conduction support section 91 was 
required, ****** occurred on the high density pile fin under natural convection or a breeze, and effective 
thermolysis was not able to be performed. 

[0007] this invention was made in view of the above-mentioned technical problem, offers the structure of 
the small lightweight heat sink which raises a thermolysis performance, and aims at solving the above- 
mentioned technical problem. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, about this 
design, it is a heat-receiving plate and the heat sink of structure on top of which the radiation fin of at 
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least one sheet was laid, and the interval of the above-mentioned plate and a fin is maintained at the 
above-mentioned fin by the boss stationed geometrically uniformly, and uses many as the heat sink with 
which low attachment of each boss's base is carried out at it. 
[0009] 

[Function] Since the heat of a heat-receiving plate can be told effective in each fin by preparing a boss 
like the aforementioned composition, the conventional heat-conduction support section 91 becomes 
unnecessary, therefore the effective heat sinking plane product of the fin section 92 becomes very large, 
moreover, small [ which could compensate with the increase in the thermal resistance of a fin even if it 
made it thin to the limit of processing of the thickness t1 of a fin, since a boss was attached to parts 
arbitrary on a fin, and was excellent in the thermolysis effect from the above-mentioned effect even if the 
calorific value of semiconductor heater elements, such as LSI, became large ] — a lightweight heat sink 
can be obtained 

[0010] In what used the metal plate for the above-mentioned thermolysis plate, although it can do cheaply 
compared with the heat sink which carried out the conventional cutting, since enlargement of the whole 
electronic equipment can be prevented, also in what transposed this to the heat pipe, the cost merit of a 
system becomes large. 
[0011] 

[Example] The elements on larger scale of the fin which shows this plan to drawing 1 at drayying 1 again at 
drawing 2 for the cross section of the heat sink made into the 1st example of this invention are shown in 
dra win g 3 . 

[0012] The heat sink 1 of the 1st example shown in drawing 1 It is designed a sake [ cooled / which has 
the metal plate 95 with which the thread part 94 for heat sink junction was stood to the center section of 
the ceramic package / LSI / 93 ]. The heat-receiving plates 11, such as aluminum which was united with 
the female screw section 10 which carries out checking and verifying to the thread part 94 of the above 
LSI 93 in the center section of the heat sink 1, It consists of radiation fins 12 of several sheets which 
consist of a brazing sheet which has the barricade section 15 which touches that there is no crevice in the 
outer-diameter section of the above-mentioned female screw section 10, and has many bosses 14 
stationed comparatively uniformly. The heat-receiving side 13 of the above-mentioned heat-receiving plate 
1 1 which touches the metal plate 95 of LSI93 is made smaller than the outer diameter of the heat- 
receiving plate 1 1 , and is making the convection-current space (T) for increasing a heat sinking plane 
product between LSI93. Moreover, although both sides of the core 121 formed with alloy boards, such as 
aluminum, have done structure of the above-mentioned radiation fin 12 by having been covered with the 
low material 122 which consists of low melting alloys as shown in drawing 3 , and each processing of a 
radiation fin 12 is processed with the same press metal In order that the position of the upper and lower 
sides of many above-mentioned bosses 14 of a ****** fin may pile up so that it may not be in agreement, 
the crevice for a height size between the above-mentioned bosses 14 (T2) has also produced the interval 
of a mutual fin interval and a plate 1 1 . 

[0013] The heat sink 1 indicated to be drawing 1 to 2 and 3 carries out temporary fixation of the heat- 
receiving plate 1 1 of the topmost part radiation fin 12 and the bottom. It is lower than the melting point of 
the core 121 of a brazing sheet, and puts in into the heating furnace of temperature higher than the 
melting point of the low material 122. Of course in all the fields that are cooled after fusing the low material 
122, and touch the base of the boss 14 of each radiation fin 12, between the heat-receiving plate 1 1 and 
bosses 14, Of the low material 122, low attachment is carried out, and between the outer-diameter section 
of the female screw section 10 and the barricade sections 15 of a fin 12 unifies all the members of a heat 
sink 1 , and is formed. 

[0014] The above-mentioned heat sink 1 thrusts the female screw section 10 into the thread part 94 
cooled [ LSI / 93 ], and is fixed, and although the heat produced to LSI93 is told to the heat-receiving 
plate 1 1 of a heat sink 1 through a metal plate 95 and a thread part 94, the heat from a thread part 94 is 
mainly told toward the direction of outside [ core / of a radiation fin 12 ] through the barricade section 15 
of each fin. On the other hand, the heat from a metal plate 95 is spread and told in the direction of a 
periphery of the heat-receiving plate 1 1 at the same time it is told in the thickness direction of the heat- 
receiving plate 11 through the heat-receiving side 13. 

[0015] Since the above-mentioned heat-receiving plate 1 1 has the thickness of about 2mm to the suitable 
thickness of 50mm, for example, a diameter, to the diameter, the area of the heat-receiving side 13 is told 
at least uniformly [ the heat of the heat-receiving side 13 ] all over the heat-receiving plate 11. The 
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radiation fin 12 made from the standard brazing sheet on the other hand Since it is thin and does not 
spread by about 0.5mm to the thickness of the above-mentioned heat-receiving plate 11, although it will 
decrease without getting across to the periphery section of each radiation fin 12 and fin efficiency will fall 
only with the heat told from the above-mentioned barricade section 1 5 The uniform heat told to the 
above-mentioned heat-receiving plate 1 1 first, through much boss 14a of the radiation fin 12 which 
touches the heat-receiving plate 1 1 directly, it is told all over radiationHin 12a, and heat conduction 
carries out to the upper radiation fin 12 through each boss 14 one by one — having — the whole of a heat 
sink 1 — abbreviation — it becomes a uniform heat breadth and thermolysis is performed 
[0016] Although it is desirable to make [ in the case of a free convection ] it into about 1.2mm in the case 
of about 2mm and a forced convection, and to promote the flow of the air from the side as for the above- 
mentioned boss's 14 height, since each radiation fin 12 is processed with a press Since it can perform 
easily making the hole of an air vent in the aforementioned radiation fin 12 Among many bosses 14 (a part 
of radiation fin), suitably, by making the hole for the air convection current, it is low in the above- 
mentioned boss's 14 height, namely, the interval (T2) of each fin can be narrowed and the height of the 
whole heat sink 1 can also be stopped low. In addition, although each boss's 14 base is the about 3 to 5- 
time diameter of the board thickness of a radiation fin 12 and hardly becomes a problem practically, the air 
resistance of the convection current of the boss 14 of above-mentioned a large number is increasing the 
number of bosses 14 rather, and should take reduction of a radiating-surface product into consideration. 
[0017] Although the female screw section 10 was formed in the heat sink 1 in the above-mentioned 
example in order to cool LSI (cooled semiconductor device)93 which formed the metal plate 95 and the 
thread part 94 in the upper surface Since the subject of heat conduction of this invention is performed by 
the boss 14 of the comparatively thick heat-receiving plate 1 1 and a radiation fin 12 There is no above- 
mentioned female screw section 10, namely, it does not have a thread part in the center section of the 
heat-receiving plate 11. And even if it is the heat sink 1 which consists of a plate-like radiation fin 12 
which prevents an air pocket if needed [ of not processing the barricade section 15 into a radiation fin 12 / 
the boss 14 and if needed ], and which the hole only opened, an above-mentioned effect and the heat sink 
not changing are obtained. The installation to the exoergic semiconductor device in this case uses together 
the clamp of adhesives, such as a high temperature conduction epoxy resin and a silver paste, or silicone 
grease, and exclusive use, and is attached. In this case, as for the heat-receiving side 13, it is more 
desirable than the design which makes it smaller than the outer diameter of the heat-receiving plate 11, 
and thinks the increase in a heat sinking plane product as important to stick and attach the whole surface 
in heater elements, such as LSI, without thinking the above-mentioned bond strength as important and 
distinguishing between the inferior surface of tongue of the heat-receiving plate 1 1 in many cases. 
[0018] Since the heat-conduction support section 91 was required, although ****** occurred on the high 
density pile fin under natural convection or a breeze and effective thermolysis was not able to be 
performed in the conventional heat sink 90, since a crevice is maintained between the radiation fins 12 
which overlap by many bosses 1 4, you may make it structure as omitted the aforementioned heat- 
conduction support section 91, or the thread part 94 and the barricade section 15 in the aforementioned 
example and indicated to be drawing 4 to 5 in the above-mentioned example. Drawing 4 shows the side 
elevation of the heat sink which omitted the heat-conduction support section 91 shown in d rawin g 14 , or 
the thread part 94 and the barricade section 15 of drawing 1 , and shows this plan to draw ing 5 . the 
composition of radiation fins 12 other than the portion which lost the structure which removed the portion 
of the heat-conduction support section 91 of the heat sink indicated to be d rawin g 4 to drawing 14 of the 
conventional technology in 5, and was made into space (hole) 1 7, the thread part 94 described in drawing 
1 , and the barricade section 15, and boss 14 grade is the same or as considerable as what was stated by 
drawing 1 — a part — it is — a sake — explanation — omitting . 

[0019] Moreover, the cross section of the heat sink 2 which uses the brazing sheet also for the material of 
the aforementioned plate 1 1 as the 2nd example of this invention is shown in drawing 6 . It is drawing in 
which drawing 7 shows an example of wick structural drawing of the above-mentioned heat-receiving heat 
pipe 20 using the heat-receiving plate (only henceforth a "heat-receiving heat pipe") 20 of the heat pipe 
structure where this example can be replaced with this aforementioned heat-receiving plate 1 1 when the 
thing of a large outer diameter is needed for the heat-receiving plate 1 1 of the example shown in drawing 

I , and sufficient soaking-ization can be attained by thin thickness. 

[0020] the above-mentioned heat-receiving heat pipe 20 — an outer diameter — the heat-receiving plate 

II of the 1st example, and abbreviation, although it is the same The bottom plate section 201 by which has 
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the wick 204 by which the concave went into the inside toward the rim section at the shape of centrifugal, 
and the radial from the **** core shown in drawin g 7 , and press working of sheet metal was carried out to 
the shape of the bottom of a pan with material, such as aluminum Between the above-mentioned bottom 
plate sections 201, the space section 203 is held and it is formed from the cover-plate section 202 which 
consists of a pressed part of the brazing-sheet material which can be sealed. 

[0021] As shown in drawin g 6 , after each radiation fin 12 piles up, puts together and carries out temporary 
fixation of the bottom plate section 201 and the cover-plate section 202 of the above-mentioned heat- 
receiving heat pipe 20, the above-mentioned space section 203 serves as perfect seal space by being 
unified through low attachment work. Therefore, after carrying out vacuum length reduced pressure of the 
inside of this space section 203, working fluids (with no illustration), such as an acetone and ammonia, are 
poured into about 20% of the space section 203 (an inlet has no illustration), and closure low attachment is 
carried out. 

[0022] The working fluid in the above-mentioned heat-receiving heat pipe 20 is capillarity in the slot of a 
wick 204. By having spread in abbreviation homogeneity at the inside of the bottom plate section 201, and 
heating the heat-receiving side 213 An about 213 heat-receiving side working fluid evaporates, is 
condensed toward the low rim section of temperature, returns to a liquid again, passes along a wick slot, 
and repeats the cycle which returns near the heat-receiving side 213 again, and heat distributes it 
uniformly on the front face of the heat-receiving heat pipe 20 extremely for a short time. 
[0023] Therefore, the heat sink 2 of a large outer diameter can be obtained with the configuration of the 
thin heat-receiving heat pipe 20, without taking the increase in thermal resistance into consideration not 
much, in order that evaporation of a working fluid may carry heat, even when the calorific value of a cooled 
semiconductor device becomes large and what has the big outer diameter of a heat sink 2 is needed. In 
addition, it is fully suppliable with the cure against an increase of the thermal resistance of the formation of 
a large outer diameter of a radiation fin 12 in number and position of the boss 14 who explained in the 1st 
example. 

[0024] The plan and cross section of a heat pipe which gave the wick-like crevice-like processing section 
304 to the cover-plate section 202 are indicated to be .drawing 8 to 9 instead of the wick 204 which 
processed the inside of the bottom plate section 201 of the 2nd example of the above made into the 3rd 
example of this invention, this example is used to also make material of the bottom plate section 201 into 
brazing-sheet material, when the heat-receiving heat pipe 20 major-diameter-izes and it reinforces the 
intensity to reduced pressure of external force or the interior (the slot of the inside of the bottom plate 
section 201 is buried with hard-soldering distance by low material). In addition, it is the same as that of the 
usual plate-like heat pipe that a wire rod, a plate, or ****, such as aluminum and a ceramic, etc. are used 
instead of the concave processing section 304 of this example. In addition, although the bottom plate 
section 201 is made into the brazing sheet in the 3rd example, if it is the heat pipe of the shape of sheet 
metal which consists of the bottom plate section 201, the cover-plate section 202, and a working fluid, it is 
good also considering any of the bottom plate section 201 or the cover-plate section 202 as a brazing 
sheet. Moreover, you may be the sheet by which, as for the brazing sheet, only one side was covered by 
low material including the radiation fin 1 2. 

[0025] The inlet 41 of the working fluid of a heat pipe is arranged in the abbreviation center section of the 
heat-receiving heat pipe 20 of the 2nd example of the above furthermore made into the 4th example, and 
the side cross section of the heat sink 4 which is carrying out low attachment with the relative portion of 
the above-mentioned radiation fin 12 to pile up is shown in draw i n g 10 . In drawing 10 , the inlet 41 of the 
working fluid of the heat-receiving heat pipe 20 is attached in the position of the female screw section 10, 
and it is considering as the heat-receiving heat pipe 40. The diameter of the above-mentioned inlet 41 
makes the design of settlement of an inlet easy at the same time it enlarges it comparatively and it makes 
easy heat conduction from the center section of the heat sink 4. 

[0026] In the heat sink of the above-mentioned composition, although the core 121 of a radiation fin 12 is 
using alloys, such as plate-like aluminum, this core 121 is good also as a weld wire gauze with an opening 
as shown in dra w i n g 1 1 with copper, aluminum, etc. 

[0027] Moreover, although the hole for the air convection current may be made in a part of plate-like 
radiation fin 12 as shown in the 1st example, if the thing of the shape of an aforementioned wire gauze and 
this plate-like thing are combined as shown in drawin g 12 , it will become easy to do work with a low. The 
core 121 serves as arrangement on which radiation-fin 12b of the shape of an aforementioned wire gauze 
is accumulated by turns with the plate-like radiation fin 12 which has a punch hole and a boss 14 in the 
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upper surface (heat sinking plane) of the heat-receiving plate 1 1 suitably in drawing 12 . The above- 
mentioned boss 14 has the case where it prepares in the upper and lower sides of the heat sinking plane of 
the plate-like radiation fin 12, and the case of the plate-like radiation fin 12 and wire gauze-like radiation- 
fin 12b where it prepares in one of the upper and lower sides of a heat sinking plane, respectively. 
[0028] Moreover, generally, although the heat-receiving plate 1 1 of the above-mentioned heat sink is 
formed by metallic materials, such as aluminum, and it is post-installed in the existing LSI (heating element) 
package etc., if it is made to join to semiconductor chips, such as Above LSI, directly as ceramic boards, 
such as an alumina, nitriding aluminum, and a silicon carbide, in order that the aforementioned heat- 
receiving plate 1 1 may double a coefficient of thermal expansion with a semiconductor chip, the bigger 
cooling effect will be acquired. At this time, the junction to the heat-receiving plate 1 1 of the 
aforementioned ceramic board and a radiation fin 12 can perform metals, such as a nickel alloy, to the 
junction side to the radiation fin 12 of the heat-receiving plate 1 1 comparatively easily by processing 
printing sintering etc. 
[0029] 

[Effect of the Invention] As explained to the detail above, the heat-receiving plate and radiation fin which 
were excellent in heat conduction according to this invention A small lightweight heat sink with the big 
surface area which can perform uniform heat distribution as well as being mechanically strong since low 
attachment is carried out arbitrarily in a position can be obtained. If the heat-conduction support 91 is 
omitted, the heat sink which can serve as structure which ****** does not happen to a high density pile 
fin, but can carry out the ** collection of the convection current also to the bottom of natural convection 
or a breeze, and can produce the effective convection current can be offered. 

[0030] By the manufacture method, since not the thing of the conventional cutting subject but press 
working of sheet metal and hard-soldering processing are subjects, even if it uses a heat pipe for a heat- 
receiving plate, it can supply comparatively cheaply as an object for the heat sinks of semiconductors of 
mass production method, such as LSI. In addition, although the plan appearance of a heat sink was circular 
and it was shown in the example of this invention, if this configuration is constituted from a square or a 
polygon, a heat sinking plane product can be increased arbitrarily. 

[0031] Moreover, although the interval of the mutual radiation fin 12 is kept general in one boss's 14 height, 
it can also take the large interval of a radiation fin 12 which suits in the above-mentioned pile by facing the 
same place from the radiation fin 12 which opposes, and comparing a boss 14. 

[0032] although air stay arose and the fin efficiency was falling in the conventional heat sink, when the 
interval of a radiation fin 12 was narrowed — a radiation fin 12 — the shape of a wire gauze — or by 
establishing the hole for the convection current in radiation-fin 12 the very thing, the air convection 
current is made few and the small efficient heat sink which can improve ** and a heat sinking plane 
product can be offered 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing J] It is the side cross section of the heat sink in which the example of this design is shown. 
[Qrawing_2] It is the plan of the heat sink in which the example of this design is shown. 
[Drawing _3] It is the side cross section to which the radiation fin of this design was expanded. 
[Drawing 4] It is the side elevation of the heat sink which omitted the heat-conduction support section. 
[Drawingjj] It is the plan of a heat sink which omitted the heat-conduction support section. 
[ Drawing 6 ] It is the side cross section of the heat sink made into the 2nd example of this design 
LDrawingJ7] It is drawing showing the bottom plate section of the thermolysis heat pipe of the 2nd example 
of this design. 

[DrawLngJ] It is drawing showing the cover-plate section upper surface of the 3rd example of this design. 
[Drawing J]. It is the side cross section of the thermolysis heat pipe of the 3rd example of this design. 
[ Draw ing 10] It is the side cross section of the thermolysis heat pipe of the 4th example of this design. 
[Drawing 11] It is drawing showing the side elevation of a heat sink and the enlarged view of a wire gauze 
portion which made the radiation fin the shape of a wire gauze. 

[ Drawing jj] It is the side elevation of the heat sink on top of which the plate-like radiation fin and the 
wire gauze-like radiation fin were laid. 

[Drawing 13] It is the perspective diagram of the conventional heat sink. 
[Drawing 14] It is the side elevation of the conventional heat sink. 
[Description of Notations] 

In drawing, the same sign shows the same or a considerable portion. 
1, 2, 4 Heat sink 

1 1 Heat-receiving Plate 

12 Radiation Fin 

13 Heat-receiving Side 

14 Boss 

1 7 Space 

20, 30, 40 Heat-receiving heat pipe 
91 Heat-Conduction Support Section 
95 Metal Plate 
122 Low Material 

201 Bottom Plate Section 

202 Cover-Plate Section 

203 Space 

204 Wick 

213 Heat-receiving Side 

304 Crevice-like Processing Section 
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fc£b<**i£±t2&&7 ><0ffiS*»»4 o^WtSti 
IW*JI8 ] tmy a >©iWBBB*<D*5IB»* 

Strco & i ifli&D b - h :» 

[0 00 1 ] 

*ft £©IM«K©m»L S I . *g*CDtf-/ 'J x 

b-h^>*, K(cS^T»K«S:tt?»as« t /J\B 
{fc*B#$*i*b - F Rpra. 
[0002] 

[ft*D&ftj] QF P (Quad Flat Pack 
age) T"fe^5 £X -A'^-i/CDLS ] $#<Db 

TSi 3i i 4(c*si^r % b- f-^>#90K7;i'2-$ 

'J, »ga$ttffla©*^3M|^<fcaSQFPS<Z)LS 
I 93<D*5fe£|P?mffittiSt8i*ft, HUfHLS 1 93(Dftt& 

«8WB7 a ysmcx^xmrnztix^z. 

[0 00 3] 

^90r«. LS l93©«j»«^#<&-S{CffC\ 7-< 

*»flnSl*a3McJ:«5 b- hS/>*90©7 r >fH592<£>|g 
i)K t- h^>*90©d 1#LS l93O^J:0^< 

mot- b is>29c&m*®$m(Dmbhtcm&®ic 
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[ o o o 4 ] ±ie t - > > > ? <mjmte$m bxo 
bit*), y <><DW&*im?z>ct# s mmiLs 

193) *>%«<&*CiiCj:-S'l:-hS/>irgo©tttt© 
&ffitt#*£< UZtttbfc^ 7 a >QBft t 1 £Jf< L 

*3 . fc£*3ttt«9i©iaad 2 < * & 
C«fcJ6«C. LS I OI«yi©iS^C!>*f»tt, LtfW* 

[0 00 5] ±/ct-h^>^90(D»nT53:, t^hV> 
«5!l±^91©|lSd 2 <L7 ^ >5P92©itSd 1 <h<DJ±tt 

20 [ 0 0 0 6 ] £ &£fi£*©b- h S/> ^90T?ttj»e3?^ 
[0 00 7] *«Mtt±fiiHI%iE*r&3 tifctflO 

r\ S*ttfiB*iSi±s^/jNgs(i«&b-h2/>^<o» 

[0 008] 

30 ^>^S^t>^ctM©b-h^>^T'*-pT, ±12 

^u- f <b7 a xommtt, ±t27 ^ >tc^M^af5j 
¥mty-t<cmm2titttfz( l c£-ixmcti. ^^cd^x 

[0009] 

^/c^cc. SE*^£«g£aaj9i^^i^r). ufc* 

AO /cfib(C v 7 a ><DmZ t 1 *JDIOfilR*'CSI< LXt> 

y Ayomm.<r>im%m r )ztftx%, ±ea»* 
rt. tt^sastcfftiM^aiob-hs/^^sss 

[0010] ±fB^7"U- hCC^Rfiftffl^AifcOCC 
so [ 0 0 1 1 ] 



3 

^>©as#ffi*S£^3lc^T„ 
[0 0 1 2] HlCC*-r»l©SaS«©t-h5/>^i 

I 93©fc&£g2lt3ftfc&©TNfc9, fc-|-»2i© 
g&104— tt«Cft^fc7Jl'3-SAtt4*©gfc7U- hll 

4, ±iB«fac»ioo>««ecBiBiac<«r4^ i J»i5 

tuastir^s. ls 1 93(D&mm9stm?z±Mz% 
£< ur, ls i wt<Dmmmm*viimtz>ic#><D 

*f*2IH (T) Wotl^ 0 *fc±KiMR:7<:/12<D 

ttfittH 3 7 s ~ $ Afc 4©££&r$j£ 

3 ti 5 ^i2ij0DmaMSIb£[^ft^ 6 ft 5 P 9 #122? 

m (T2) «£C-C(.»*. 

C0013]H142, 3K^*fc-hso*itt*Lb 

?U-i»*5/- h©/M*i2i©Ifc£J: 0 fc{5< m p* 
te2©S1^0m^g©M^(D*{CAn. Pfltfl 
22*S»Lfc»^$n, *ft?ft©&$:^>i2©tf 
*i4©Jg®4gT£T^T©M«i#7il> g&^U-h 
ii4*KXi4©I8!4, ttfcD®lo©fl>&g&4 7 ^ >i2©^ 
'JgPi54©Rg&, P->Wi22K:j:orPO«WS^ % t 

So 

*PL S I 93©fc t;g|J94teta DiA^H5E?n, L S I 93&C 

i©SJ»^u-hncce^6ns^ £4b?*at;gtf94 

SftW*, W* tf ilS 5 0 m m left b T 2 m miB<0» 
>i2t:t t iffia^U-hiKDIS^tcWL-CJK. 0. 
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4 

yU-hllieg^-rSSdS^ * >12©£&©#*14a 

«M/T, m&y 4 >i2a©±a«ce***i;' ± 

#©®$P * >12CCS^©^14*^LT»e*Wf*) 

R*m>tift a 

[ooi6] jje#*M0»s», ai»mois^«2 

10 minSK* WMMttOttftlil. 2mmHK4U MB 

^eoaaoftnsfia-rscijWfiFibt^ &*© 

£!K©*Xl4©fy] («U7 "fcjiB. 

ffi»*t»©fc«>©?T:*IBW&c4«:J:0. ±K#^i4© 

ilte£IS<> &?4><Dmfgi (T2) *3»«>r fc 
t: - h 5/ > * l<D£#<Dm 3 < Wit * C 4 6 T £ 

;u4©R*Jtiirrac4-c % ttHHtimi©ic^>«*iir 
[ooi7] jjasawrci* ±Mic^jss954^oaj 

94*«WfcLS I ($ft£P*2g<*Jg^) 93*}%}&?6tc 

ut$m7 4 >i2©sK^i4-ctTt3^i-5fc«)fc, _b§Bifltl4a 

30 \,\ ^l44 ! ^»KlBUT2S«B0«:l»± , r-5*«c^© 
%oT6±jfiZ)AUR4C(36^»b*- hS/>^fV6ti 
*x#*2/l»li*«^-xha:4'©««»| % ^L<tt. 

^y3>^y-x4#fli©^7>^*#fflLr«»jfttti5 

n^o t©«£\ Sikffii3»SJ»^u-hn©?iaj:0 

40 (t2C4«47*Ll»«««f^. 

[0018] ft*© t - h » 2 9or ttSfje#Xtt»9i 

^^M^ ^ >i2K(cK^^fcns©rn?fsi^i5^5: 
tt«j9i$ /cttisnsittw*©*) D»944/< »; ^is^^bs 

LH4 4 5 CCt^TJ: 0 tt»»c Lr t> H 4liH 1 
4«c^r«kfia»3Ett»ga^U < tig 1 ©fe D»944^ V 

50 H4H5 «C^-T. B4 4 5 <C*jnrttffi*fifflf©Hl 4 



[ooi 9] £tc*§m®m2<Dmi&mt lxmb7'u 
- h rXDttWt i>7 u -vy vis- h £m>r t> 5 1 - 

h^>*2©KffiB*:B6K:5rr. H1K 

ftt*%mt%m s c £ or * s t - h a -r ^«a©a(R 

^U-h (KTiWc rg&t- h'W:?\| £l>5) 204 
[0 02 0] ±IBS^b- MW7*20il 1 © 

»cc^ora^ctfiw*tt{cDa*©Ao/c^-r ? ^20 

4**1 U «SKtt«C^U^JDIStifcfi*»20l£. ±IB 
JS«5(J201<i:O^{C^TO2034«}#b > ffi^r^^^U 2 

[0021] Hecc^-rftKiieasb-h/w^oo 

g®^20l£^^202(^^O)5j(^7 ^ >12^S^t> 

£KJ:^ JbEaB»203ttS*ftB»2M£&-,ri» 

3„ Wot, C©2IB»203©*4JtSg|*EEES 

L) Slffl»203O2 0%Stt«caASn <&APtt 
[0022] ±IB£$b- M4:/20©«©f|»«tt, 

9 v £204©st©* cc^fflS^ar, KJ^-cca5«»2 

o?. fia !: ^®2i3<Dig^tcM-S^'i r ^;b^0JM 
0, ffiferS^ffl-c^Sib-h^W^ocD^ffltc^-cc 

[ 0 0 2 3 ] £->x. mmmtm^comMifi^ 

<&*K b-hi/>^2©j^S©^:tttfc©*y:»Bcc<c 4c 
ofcusrfe* ft«iie©8S»*«k«rjiA/c«&«c, ff&ists© 

«fln«r**J#«1-4»jlR< % »^»J»b-h^^20© 
»tt©* $ TAWi© b - h >» * 2%» £ c £ *sr* 

fc£ H l ©SQSW-CKW l/te#xi4©tt£ {igr+^tc 

[0024] *»M©»3©|gtt«|iTSBif3a»2©S 
»J©JSra201©l^ffltC. SnXL/c'J-f s»^204©ft*> 
0K\ SlRS8202tC^-r » *tt©Bn«ttft]I«304*Jfcl, 
/cb- |^W^©±fflH£»fflDia«:H8£ 9 «C«-T. # 50 
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6 

^^rta©«E(c*fur©?aK«ris«-r5ti^. 

Sfiffl201©tt^t.^U-Sx>y^-. h*f<tbfc 
^J©£JC (J6«ffl201©rtffi©i&tt % P^titiS/Cn* 

mentis. *iDte^©[iawfiaxaj 

304©ftfr'HC> 7;bS~$M>-fe-7 5 9?&£©M# 

1RKfc~h'<4:/&mr*ft.- fcfcl&3©«fe$K:fc 

0>Tttlg^2Ol£:/U-$x>^>>- h £ 0Tt>5**, 

jsiRteoi£««a202acxfw«3&i6as«Ktt©t - 

F^VT'tW Bs«aB2Ql^fflRS202©fltl*t^ 

&AT^u^>^v-httitffi©*n^ttra!a$ti 

[0 02 5] 3*CC£4©^mr&ttB*2©3M 

«©«fct-h^^2o©B**»k:fc- h/<-f^©f¥ 
tt»©aAP4i*5aEU Sfc£fr3ft£±fBift»7.* 
>i2©f BSfSIift £P9tttfVcc»*fc-|-S/>* 4©f|iJ 

wvftffimzmi oictjkt. mi om «fcDSBio©<a 

WC3M b - h / U 7 , 20©{»/K©aAP4i^a5t 0 ft 

5Mftt-h/<-r^4o£(/rc»*. jjBttAPwwa 

Stttk«W**<Lr. b-FV>^4©*ife»^6© 
»e««rSStcr*£B(e«c, aAP©te*©^ft^g 

[0 02 6] ±IB«fi£©b«h^»^-r{i, ]^-7^> 
12©^12HJWRtt©7il/ 5 - «?Ate £'©^**ttffl 
L/Tl^*s % C©^Wl21«ig-?>7;l'5-»>Alf-CEIl 

i <c^r J: ^«sn«©*&itt£iR£ 

[0 02 7] 1 ©mtfficatf Jta< ^S«©a^ 

>i2©-8WcaaW«ffl©?t«:Wt-tTfcJ:l>*5 % 0 
1 2Cc^*TJ:5fcB«iB^Wtt©fe©£. c©^K*t©4> 

0^i^Mn^P-#M^f^i< ^^» a 01 2 

tc*ftrirttS^^U-hii©J:S (jUKBB) fciifi^ # > 

^Btia&HtR©jSWft^ >i2b^as«:«*«ta^n-S 
EB£tt-^r^5. ±BaK^Mtt, ««]5W^^ ^ >12 
©tt*ffi©±T«:RW5ii^£, fSttM^Oi2<b 

£jffl*SMS&7 y >i2b©^n^n®^s©±Tf5jn^- 

[0 0 2 8] i/c-«5^C±fBb-h^>^©^>' , U 

- h ui±7^ s - o A«©^nttftr«a s n^??© L 
s i (JMMt) ^v^-s^Rcuflwstirt***. ffif 

to*«fc«>«:7ib5^ 1 -Bft7iU5, Rft«*9©-fe7 
S^^Sil/t, 69IBLS I«©4^W^7^(ciBtt 
*SS**i«J:*3*&&»*p»«*i»6ti«. C©£t 
8ttE«fe9 5 * *a«©«S:>V- ni£»<»7 ^ >i2£ 

©J8&«, «tt^U-Hl©«»7-r>l2£©«^«IJ«C 

9 ^^^&9©*B*En»ijKiS9©«ffl*ifrr c tec 
*r>rtt«flw#tctfit*. 
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[0 029] 

[0030] KS*ffir««e*(DiwSiJMri#c!>4o-c 

LS I ft £0*g£&©¥#ftO t-hi/>2ffl<bUT 

wire**. 

[003 1 ]**:. fflSOfegfc? •< >1KDB»W:. h» 
& c i tc A 0 ±fi»tt >12<D BH** # 

[0 032 ] fi£3fc© b - h J/> * ^ >12<0m 

[■■OMt&Nni] 

[0 1 ] *#*©3I«#(*7R* b - b ^><7<D®mWi 

[H2 3 *#*©jafew«rm*b- hs/>>o±na 



8 



[03] 

2 13 

[04] f»e«£ttW*««U*:b-h2/>^©||Jffi* 3 04 IHSSttttlXS 



*0r&& 

[05] "»e«Stt»*«Lfcb--h5/S/^o±H 

[He] ***©»2©jas«ii-ab-h*/>^o 

MEKffiHr** 

H(7"] *#S©»2C[)j|ifi«(D]»l»b- M-f 70 
[@8] 3 ®mi<Dg4ro±lB*^H 

10 [09 ] *^Sg<D»3©|y6W<D»<Sb- h/W7.<D 
flBfflKHHr*S 

[010] *#«©»4©«fll«|(D«tKlb- M-f * 
[■11] &&:M>&^K<bbfcb~h^>*<D 
[HI 2] ¥«ttttJ»7^i^Wtft»{»7^>^fi 

[013] fit*© b- h isyzvmm-cbz 

[014] fit*©b-h^>^(DlllffiHr*S - 
20 [fc#£>gftW] 

K 2, 4 fc-hS/>* 

1 1 san^u-t 

12 

13 Sjftffi 

14 tf* 

n 2i 

20. 30. 40 9XkK-b*A7 
9 1 JSSe^ttSiJ 
30 9 5 

122 o->tt 

2 o i mm 

2 0 2 

203 3B 
2 0 4 *}4v$ 



[01] 



[02] 
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^¥7-99 273 



[011] 



[012] 



1 2b 




///////////////////X///////////////////// 



1 4 



[013] 



>- 90 
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[*RffliE2] 
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rc»*M*3ii Eliot - h^>*. 

[BMW 8] 7^^W»T»at 

3tirc^M*JgieiS©b-h^>^ 



